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used being 182-3 ozs. troy, or about 2 per cent. The tough bars produced weighed 8,762 ozs., the average fineness being 918-9, or 2-3 per 1,000 higher than the brittle bars. The actual loss of gold was 6-657 ozs., or 0-756 per 1,000.
4.   Sulphurisation is described by Agricola'1 as a method for separating copper from gold.    It is said to be" practised in the United States Mints ; 2: the following is a brief account:—It is effected in plumbago crucibles, and has for its main object the elimination from retorted metal of iron, when, as sometimes happens, it is present in large quantities.    The metal is kept just above its melting point, the temperature being as low as possible in order to avoid unnecessary waste of sulphur by volatilisation.    Sulphur is sprinkled round the edges of the molten mass, and stirred in with a graphite stirrer.    If sulphur is added near the middle, particles of gold are lost by projection.    Sulphide of iron is formed with great energy, and sulphide of silver also, but the latter is not produced rapidly until nearly all the iron has been already converted into sulphide.    The gold is unaffected by the sulphur and subsides to the bottom.   It is not usually cast by pouring, but allowed to solidify in the pot, a better separation between the gold and the matte being thus effected^   The pot is turned out as soon as solidification has taken place, and the matte is broken off with a hammer, the gold being remelted and cast into a bar.   The small quantity of gold taken up by the matte is separated by melting with metallic iron.
When retorted metal is infusible from the presence of large quantities of iron free from carbon, it may be refined by melting with galena, according to H. L. Sulman; 3 with pyrite, according to T. C. Cloud ; 3 or with sulphur, according to W. McDermott.3
5.  The Use of Iron and Carbon.—Iron is used to remove arsenic, antimony, sulphur, etc.   The molten metal is stirred briskly with an iron rod for a few minutes.   Antimonides, arsenides or sulphides are formed and separate from the metal.
Carbon is used to assist iron to melt and to remove oxygen from bullion.
At the Philadelphia Mint it is found to be profitable to recover the gold from the iron tools used in stirring, dipping, etc. For this purpose they are melted down in a graphite crucible with a little charcoal to make grey-iron, and kept at a white heat for some time, after which the charge is allowed to cool slowly. Under this treatment the gold and silver separate out (an alloy containing three or four parts of silver to one part of gold being better for the purpose than pure gold), and are found at the bottom of the crucible sharply marked off from the surface of the iron, which is now quite freed from the precious metals.4
The melting under charcoal is sometimes necessary to render silver bars fit for coinage when they have been treated by nitre. When silver has been raised to a high degree of fineness, it is affected by a peculiar bubbling clue to the evolution of oxygen previously absorbed from the nitre. In this case it is necessary to stir continuously with a graphite rod, keeping the surface covered with charcoal powder, until the bubbling ceases. If the metal, while still effervescing, is poured into a mould, it sprouts at the surface, and a shower of extremely minute particles are projected, often to some
1  Hoover's Agricola, p. 462.
2  Ninth Report Cal. State Mineralogist, 1889, p. 64.
3  Sulman, Cloud, and McDermott, Tram. Inst. Mng. and Met, 1905, 14, 429, 431, 433.
4  Egleston, Metallurgy of Gold, Silver and Mercury, vol. ii., p. 728.

